Abstract
Introduction

48
Zeolites are microporous aluminosilicates extensively applied in industrial catalytic and 49 adsorption/separation processes [1, 2] . The intrinsic microporosity of these solids often 50 imposes molecular diffusion limitations due to hindered access and slow intra- 
146
The contribution of gas-phase hydrocarbons to the DRIFTS signal was determined 147 from reference experiments using CO (an IR-sensitive gas) as the carrier gas. The gas-
148
phase spectrum of CO and the hydrocarbon mixture was measured at the exit of the 149 DRIFTS cell in a transmission FTIR gas-cell (optical path length: 27 cm) and was 150 thereafter used to eliminate gas-phase signals from the overall DRIFTS signal. The 151 contribution of the gas-phase signal of the hydrocarbon probes on the overall DRIFTS
152
band intensity was shown to be lower than 10% in all cases.
153
A gas flow rate of 60 cm 3 STP min -1 of pure Ar was used to purge the hydrocarbon 
166
The sorbate concentrations in the zeolites were derived from calibration curves where L is the characteristic diffusion length of the crystallite and "slope" is the initial 183 slope of the desorption curve plotted as a function of the square root of time [20, 40] .
184
The characteristic diffusion length is usually taken as the ratio between the volume and 185 external surface of the crystallite and is equal, in the case of a spherical particle, to a 186 third of the particle radius r, so that eqn. 
253
The rates of desorption of o-xylene and isooctane from SP and SAT were assessed.
254
The desorption rate of o-xylene marginally increased in the case of SAT as compared to 255 that of SP (Fig. 3, top) . The corresponding characteristic diffusion length decreased by a 256 factor 1.4 (calculated using an average crystal diameter of 250 nm for the parent 257 zeolite). However, the improvement in desorption rate was markedly higher in the case 258 of isooctane (Fig. 3, bottom Therefore, only the isooctane data can be used to determine the true decrease in 269 characteristic diffusion length under the present experimental conditions.
270
The desorption of isooctane was also followed over the large H-ZSM-5 crystals.
271
Similarly to the case of the SP and SAT (Fig. 2b) , iC8 only interacted weakly with the
272
Brønsted acid sites of LP and LAT (Fig. 2c) . The desorption time of isooctane was 273 markedly shorter over LAT than over LP (Fig. 4) . The corresponding apparent decrease 274 in characteristic diffusion length was about 3.9 (calculated using an average 
Discussion
287
The present data highlights a remarkable improvement of the desorption rates of o-288 xylene and, even more clearly, of isooctane (Fig. 3) on hierarchical H-ZSM-5 obtained
289
by controlled silicon dissolution in alkaline medium. The transport improvement was 290 evidenced for both small commercial crystals and large H-ZSM-5 crystals (Fig. 4) .
291
While the nature of the sorbate and the experimental conditions can affect the nature 292 of the step limiting the transport (vide infra), the crystallite size can also be determining.
293
It has been proposed that intra-crystalline diffusion was limiting the uptake of benzene, adsorption is reduced by using very low sample amounts and high purge gas flow rate 313 as in the present study.
314
The signal-to-noise ratio of the DRIFTS-based plots (Figs. 3 and 4) were clearly 315 lower than that obtained for instance on a TEOM microbalance as described in [20] .
316
This is a compromise that is usually acceptable, taken into account the cost and 317 availability of DRIFTS equipment and the ease with which the data can be obtained.
318
The lower accuracy of DRIFTS-based measurements could also explain the somewhat 319 lower uptake of isooctane observed over SAT as compared to SP, LP and LAT (Fig. 5) ,
320
although isooctane adsorption isotherms should be measured to ascertain this point.
321
Diffusion studies carried out using different methods and experimental conditions characteristic diffusion length of LP should be 140 nm (and not 800 nm).
368
Note that the characteristic diffusion length of a sphere is a third of its radius and 
373
The similar decrease of characteristic diffusion length observed over the small and 374 large hierarchical crystals, i.e. factors 3.6 and 3.9, respectively, implied major structural In the work by Groen et al. [20] 
